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1
Two effects of real-time information are relevant to this research: the perception impacts of real-2 time information and the associated ridership impacts. Past research has studied the passenger 3 impacts of real-time information, whether through wait time reductions, the value of the 4 information provided, or through changes in passenger path choice (6,9,10,11). In the realm of 5 ridership impacts, confounding factors, such as concurrent marketing or service changes often 6 make quantifying the direct impact of real-time information difficult. 7 Research into the effects of real-time information on service perceptions dates back two 8 decades. In 1993, signs were installed along London Regional Transport's (now Transport for 9 London) bus route 18, and a cross-sectional survey was conducted both before and after the signs 10 were in use. This pilot project was conducted to evaluate the usefulness of providing real-time 11 information to waiting customers. Signs were installed for a total of six months, and passengers 12 were asked to rate the reliability of service, the accuracy of the signage, and attitudes towards schedule changes made by dispatchers, to produce predicted arrival times (departure times at 8 terminals) at all 51 heavy rail stations. On a typical day this software processes more than 9 70,000 train movement messages, more than 3,000 schedule messages and sends more than 10 350,000 countdown messages to the station signs. These countdown messages are sent to the 11 signs by way of the MBTA's public announcement system. In order to accept these messages 12 the announcement system required an upgrade by the vendor. 
Methods and Hypotheses
26
The survey was distributed both before and after the countdown signs were turned on, giving two 
RESULTS
7
Over the 6 month period of initial study, 4,201 surveys were collected at 7 stations. Of these 8 surveys, 4,118 had complete responses and were included in the analysis below. Each station 9 was surveyed for one morning before the countdown timers were active and one morning after, 10 with the exception of the Red Line stations. Central Square was surveyed twice without real-time 11 signage, and South Station was surveyed twice with real-time signage to better understand day-12 to-day variation. The distribution of complete responses before and after the countdown signs 13 were installed is shown by station in Table 1. 14 15 (1) assuming random passenger arrivals and random surveying. In equation (1) Table 2 . respond to the amount of service being provided rather than simply the display of information.
10
A short advertised wait improved satisfaction while a long wait degrades wait time satisfaction.
12
Passenger Wait Time Estimates 13 Estimates of expected wait time are shown in Table 4 Table 5 . Seasonal effects are accounted for by using dummy variables for each month (weekly 4 dummies were also tested), and day of week effects accounted for similarly. Station and line 5 level effects are used to control for the variability of overall levels of ridership by line and station. 6 Alternate forms of the model interacting these effects were also tested, as were models that 7 included day specific effects. Holidays, weekends, and system-wide service interruptions were 8 excluded from the dataset as RTPI was not guaranteed to be on during these periods. All heavy 9 rail stations received countdown timers within this time period. In addition, the MBTA Results are shown in 
